Objective-To measure the effect of parenteral antibiotics given before admission to hospital on mortality and on bacteriological investigations in meningococcal disease.
Design-Retrospective review of hospital notes and laboratory and public health medicine department records.
Setting-Three health districts in south west England.
Subjects-Patients with meningococcal disease in
Gloucester district presenting between 1 January 1982 and 31 December 1991 (n=190); patients with meningococcal disease in Plymouth (n=118) and Bath (n=73) districts presenting between 1 January 1988 and 31 December 1991 (total= 381).
Main outcome measure-Number of deaths from meningococcal disease.
Results-Parenteral antibiotic given by general practitioners was associated with a substantial reduction in mortality (from 9% to 5%; relative risk 0-6, 95% confidence interval 0-2 to 1-5); patients with a rash were more likely to be given parenteral antibiotics, and mortality was further reduced (from 12% to 5%; 0*5, 0-2 to 1-4). In a district where such treatment was regularly encouraged its use increased from 5% to 40% of cases over 10 years (p=O-OOOOl). Treatment with parenteral antibiotics before admission made isolation of meningococci from blood and cerebrospinal fluid less likely but did not affect nasopharyngeal cultures.
Conclusions-General practitioners should carry benzylpenicillin in their emergency bags at all times and should administer it promptly, preferably intravenously, whenever meningococcal disease is suspected, unless the patient has had an anaphylactic reaction to penicillin. Specimens for culture should include a nasopharyngeal swab. (37) 74 (21) 40 (11) 247 (69) officer before hospital admission. A rash had been 18 (5) 9 (3) 5 (1) 32 (9) noted in 222 (65%) of the 340 cases referred by a 25 (7) 19 (5) 12 (3) 56(16) general practitioner; in 177 (52%) the rash had been 11 (3) 6 (2) 8 (2) 25 (7) recorded by the general practitioner as purpuric or petechial. Parenteral given parenteral antibiotics before admission, but the differences were less great; the meningococcal isolation rate from nasopharyngeal swabs was similar in the two groups.
Discussion
In this study the case fatality rate for meningococcal disease was reduced by 40% when general practitioners had given parenteral antibiotics before the patients were admitted to hospital; the reduction in mortality was greater than 50% when a haemorrhagic rash had been observed; these patients were most likely to receive antibiotics before admission. A petechial or purpuric rash had been recorded in 53% of patients with meningococcal disease before hospital admission, a similar figure to previous reports (S R Palmer and J Corson, unpublished data).'I Though the reduction in mortality was not statistically significant, it was substantial and was unlikely to have been due to chance. Firstly, the same trend was noted in all three health districts and was also observed in a fourth health district outside this study.23 Secondly, the trend was more pronounced when only patients with a haemorrhagic rash (and therefore with a worse prognosis) were analysed. Thirdly, delay in starting treatment has been widely believed to be an important factor contributing to death in meningococcal disease'31'724 25 Almost 20 years ago Goldacre noted that the case fatality rate in bacterial meningitis was lower ini patients given antibiotics before being admitted to hospital.3 Oral and parenteral treatment were not differentiated in this study, however, and most treatment was probably by the oral route. Some of our patients received oral antibiotics, but we did not analyse this data because a number of different agents had been used, the duration of treatment had varied, compliance could not be assessed, and many children who took antibiotics for only a short period before admission were already vomiting.
Similarly, we could not exclude the possibility that general practitioners who gave antibiotics may have arranged more rapid admission to hospital, nor that hospital treatment might have been initiated more promptly when the general practitioner had already made a provisional diagnosis of meningococcal disease.
BACTERIOLOGICAL INVESTIGATIONS
Treatment with parenteral antibiotics before admission almost always rendered subsequent blood cultures sterile. Cerebrospinal fluid was the specimen most likely to confirm the diagnosis, whether or not antibiotics had been given. The lesser effect of antibiotic treatment on cerebrospinal fluid microscopy and culture than on blood culture was presumably due to the additional time taken for bactericidal levels of benzylpenicillin to be achieved in lumbar cerebrospinal fluid.
Though nasopharyngeal swabs yielded meningococci in only about 40% of cases, the positivity rate was unaffected by preadmission antibiotic treatment. As meningococci are thought to reach the bloodstream through the nasopharynx in most cases32 'p-3 it is not surprising that nasopharyngeal meningococci are almost always indistinguishable from strains isolated from deep sites.20 3 3 A throat or pernasal swab from the index case should therefore be obtained as a routine in suspected meningococcal disease and is particularly important when parenteral antibiotics have been given before admission or when a lumbar puncture is not undertaken.
PREVALENCE OF ADMINISTRATION OF ANTIBIOTICS BEFORE ADMISSION
The use of parenteral antibiotics before patients with suspected meningococcal disease are admitted to hospital has been encouraged in all three health districts. In Gloucester health district the department of public health medicine has issued regular circulars on meningococcal disease to general practitioners since 1982. This may have accounted for the sizeable increase in the proportion of cases being given such treatment. Nevertheless, despite the chief medical officer's letter to all doctors in the United Kingdom in 1988, issued to enhance awareness of meningococcal disease and advising giving parenteral antibiotic treatment before admission to hospital, in each district fewer than half the patients diagnosed after this date were given such treatment by their general practitioner. Parenteral penicillin was rarely given in the absence of a rash, even when patients had symptoms or signs of meningitis.
Of 180 general practitioners in the Manchester area who were surveyed within four weeks of the chief medical officer's letter in 1988, only 56 of 115 respondents carried parenteral penicillin in their emergency bags." General practitioners may have eschewed the use of parenteral antibiotics in patients with meningitis because confusing cerebrospinal fluid findings may result,37 although this risk has probably been overstated38 39 and there is little value in a confirmed diagnosis if, as a consequence of delayed treatment, the patient has died.
General practitioners may also fear administering an inappropriate agent if the diagnosis is not subsequently confirmed, or inducing an anaphylactic reaction. The difficulties in diagnosing meningococcal disease are well known: early symptoms are non-specific,'3 and rashes present at the first examination often lack any haemorrhagic component.' Little harm will be done, however, if benzylpenicillin is given and an alternative diagnosis is subsequently established. Histories of penicillin "allergy" are seldom confirmed4; if anaphylaxis is thought to be a risk then chloramphenicol, which must be given intravenously, is a suitable alternative. Before reconstitution both antibiotics are stable for at least two years in the emergency bag.
As (29/40) at six weeks to six months; x2 for trend = 12X5, df=1; p<005). Functional impairment was significantly associated with belief in a viral cause of the illness (odds ratio=3-9; 95% confidence interval 1-5 to 9.9), limiting exercise (3-2; 1-5 to 6.6), avoiding alcohol (4-5; 1X8 to , changing or leaving employment (3-1; 1-4 to 6 9), belonging to a self help organisation (7-8; 2X5 to 23.9) , and current emotional disorder (4-4; 2-0 to 9.3). 
Introduction
In recent years there has been renewed interest in the causes and management of the symptom of fatigue. Although fatigue is a symptom of many medical conditions, identifiable organic disease is rarely found in patients referred to hospital with fatigue as a major complaint.' 2 The fatigue is then considered to be "idiopathic." Clinical concern has focused on patients whose fatigue is idiopathic, persistent, and associated with impaired physical and mental functioning, who have been referred to as having a "chronic fatigue syndrome" if the fatigue has been present for at least six months.' The patient group thus defined is almost certainly aetiologically and prognostically heterogeneous. Several more specific syndromes have been proposed, including more restrictively defined chronic fatigue syndromes,4' postviral fatigue syndrome,6 and myalgic encephalomyelitis.7 Although each has its advocates, none of these specific syndromes has yet been shown to have clinical utility.
The literature includes several studies of patients with idiopathic fatigue, most of which have selected patients according to one of the above criteria. However, there is still a paucity of information concerning unselected patients referred to non-specialist units. The patient samples of previous studies have been
